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(309)   JS- TaQc, T$ - ToX(aTJ - J %(aT) dT-fx(b, T)dT- ftc.
which may be written
(310)       = T.zft Zi) - Ta (a, T0) -    % dT
whence for a complete circuit
(311)                                  E-
We notice the following conclusions, which are in accordance with the results of general reasoning:
(1)  If the circuit is all formed of one metal E = 0.
(2)  If the junctions are all at the same temperature E = 0, for as in any conductor % is a function of T only, therefore if the two ends are at the same temperature, the portion of the integral contributed % that conductor vanishes.
We further notice that the electromotive force in the complete circuit is the same as would he obtained by assuming an electromotive force %dT to act between points of the same substance whose temperature difference is dT and no electromotive forces would then have to act at the junctions. In other words the whole electromotive force can be accounted for by a suitably formed expression for the Kelvin effect without any Peltier effects. But such an expression would not give rise to the same heating effects ; nor would it bring these heating effects into accordance with the Second Law of Thermodynamics.
166. Converse Problem. — Specification of a Thermo-electric System. Next suppose that we have a circuit formed of two metals a, 1} and that we have determined its electromotive force for different values of the temperatures Tl} T2 of the two junctions ; so that
a known function of T± and T2.
Then we may write the relation (308) in the form
(312)                     {%(aT) - Z(6, T)} dT =
thereforejunctions at
